Desiccation tolerance in bovine sperm: a study of the effect of intracellular sugars and the supplemental roles of an antioxidant and a chelator.
Desiccation preservation holds promise as a simplified alternative to cryopreservation for the long term storage of cells. We report a study on the protective effects of intracellular and extracellular sugars during bovine sperm desiccation and the supplemental effects of the addition of an antioxidant (catalase) or a chelator (desferal). The goal of the study was to preserve mammalian sperm in a partially or completely desiccated state. Sperm loaded intracellularly with two different types of sugars, trehalose or sucrose, were dried with and without catalase and desferal and evaluated for motility and membrane integrity immediately after rehydration. Intracellular sugars were loaded using ATP induced poration. Drying was performed in desiccator boxes maintained at 11% relative humidity (RH). Results indicated that sperm exhibited improved desiccation tolerance if they were loaded with either intracellular trehalose or sucrose. Survival was further enhanced by the addition of 1mM desferal to the desiccation buffer. Though sperm motility after drying to low dry basis water fractions (DBWF) did not show significant improvement under any of the tested conditions, there was an increase in the sperm membrane integrity that could be retained after partial desiccation through the use of intracellular sugars and desferal.